Dopaminergic regulation of tachykinin metabolism in the striatonigral pathway.
The influence of the dopaminergic system on the striatonigral tachykinin pathway was studied in male Fischer 344 rats. Activation of dopamine receptors by subacute administration of apomorphine (APO; 5 mg/kg s.c. twice daily for 7 days) significantly increased striatonigral substance P-like immunoreactivity (SP-LI; 73% over control in striatum, 63% over control in substantia nigra) and substance K-like immunoreactivity (49% over control in striatum, 15% over control in substantia nigra). The changes in striatonigral SP-LI were dose dependent (0.5-5 mg/kg), time related (one, three or seven daily injections) and region specific as changes were not observed in frontal cortex, hippocampus and hypothalamus. The increase of SP-LI and substance K-like immunoreactivity was completely prevented by the dopamine receptor blocker, haloperidol, which, by itself, caused a slight decrease of both peptide levels. Immunocytochemical staining revealed enhanced SP-LI in neurons restricted to striatal patches and fibers in substantia nigra pars reticulata after APO treatment as compared with SP-LI intensity in control. In order to understand the molecular mechanism underlying the APO-induced increase in the level of tachykinins, the abundance of messenger RNA coding for preprotachykinin was quantified by blot hybridization. It was found that subacute administration of APO increased the abundance of preprotachykinin messenger RNA in the striatum. These results suggest that stimulation of dopaminergic receptors leads to an acceleration of tachykinin biosynthesis. A single dose of APO (2.5 mg/kg s.c.) induced a slight but significant reduction in striatal SP-LI (82% of control). This result suggests that APO triggers the release of tachykinins.(ABSTRACT TRUNCATED AT 250 WORDS)